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Abstratc
The aim: to improve the early diagnosis of cardiac arrhythmias and conduction disorders in children with gastroesophageal 
reflux, by studying the prognostic significance of the life history in this group of patients. 
Materials and methods. 56 children aged 8 to 18 years, mean age 14.93 ± 2.62 years were examined. All examined children 
were divided into two alternative groups: Group I (main) was represented by 28 children with gastroesophageal reflux in combi-
nation with cardiac arrhythmias and conduction disorders, and Group II (control) – 28 children with only gastroesophageal reflux 
without cardiac arrhythmias and conduction disorders. Patients underwent clinical, anamnestic (with a detailed study of life history) 
and instrumental studies (electrocardiography, Holter daily ECG monitoring, esophagogastroduodenoscopy). 
Results. When analyzing the prognostic significance of the patient’s life history, it was found that its very high level was 
observed for the number of foci of chronic infection (I = 6.0) and the frequent incidence of a child up to year old of life (I = 3.05). 
High prognostic value was registered relative to the number of diseases suffered by the child per year on average (I = 2.35), 
and moderate predictor properties are characteristic of chickenpox (I = 0.89) and the number of chronic diseases at present (I = 0.71). 
The duration of breastfeeding showed low (I = 0.30) prognostic significance. 
Suffered previously bacterial infections did not have predictor properties (I = 0.12). In general, the prognostic significance of 
the patient’s life history was high (I̅ = 2.20). 
Conclusions. It was found that in general the prognostic significance of the patient’s life history was high (I̅ = 2.20).
It is determined that in favour of the development of cardiac arrhythmias and conduction disorders evidence: the num-
ber of foci of chronic infection ≥ 1–2; lack of frequent morbidity in a child up to a year of life; the number of diseases suffered 
per year ≤ 5; the presence in past medical history of chickenpox; the number of chronic diseases in a child at present ≤ 2 and short-
term (≤ 9 months) breastfeeding. 
It has been established what denies probability of development of the researched pathology: absence of the centers of 
a chro nic infection; the presence frequent incidence of a child up to year old of life; the number of diseases suffered per year ≥ 6, and 
chronic diseases at present ≥ 3; longer (≥ 9 months) breastfeeding and no history of chickenpox.
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1. Introduction
There is an increase in heart rhythm and conduction disorders all over the world. Their share 
among all diseases of the cardiovascular system according to various scientists is up to 30 % [1]. 
For example, the prevalence of this type of heart rhythm disorder, such as atrial fibrillation over the 
past 50 years has increased 3 times worldwide [2, 3].
Diagnosis of arrhythmias and cardiac conduction disorders in children causes many diffi-
culties, because in this group of patients this pathology often has an asymptomatic course or its 
symptoms are disguised as symptoms of other diseases [4, 5]. These difficulties lead to late diag-
nosis of this pathological process, which in turn provokes more severe forms of its course, a large 
number of dangerous complications, frequent chronicity and increased risk of sudden death [6, 7]. 
An even more difficult task is to conduct in children the differential diagnosis of arrhyth-
mias and conduction disorders of the heart in combination with gastro-oesophageal reflux di-
sease (GERD) with other pathologies [8, 9]. The reasons for this are that some digestive diseases 
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that are accompanied by GERD (chronic gastroduodenitis) often have an erased clinical picture with 
asymptomatic manifestations [10, 11]. At the same time, atypical cardiac clinical forms are wide-
spread among the second part of similar diseases (gastroesophageal reflux disease); the symptom 
complex of which has many symptoms in common with the symptom complex of arrhythmias and 
conduction disorders [12, 13]. Differential diagnosis of isolated forms of arrhythmias and cardiac 
conduction disorders in children with their forms in combination with GERD is also complicated.
An analysis of the scientific literature revealed that scientists have identified many different 
predictors for different types of arrhythmias and conduction of the heart in children [14]. For exam-
ple, risk factors for some of the most common types of arrhythmias (atrial fibrillation and ventricu-
lar tachycardia) are markers of systemic inflammation, such as: C-reactive protein, fibrinogen and 
certain interleukins (IL-1, IL-2, IL-6, IL-8) [15, 16]. 
Predictors of arrhythmias and conduction disturbances in combination with some con-
comitant pathologies, in particular type 1 diabetes mellitus and fatty liver disease, have also been 
iden tified [17, 18].
However, the prognostic significance of life history in the occurrence of a combination of car-
diac arrhythmias and conduction in children with concomitant GERD is insufficiently studied. There-
fore, determining the predictor properties of life history in relation to the development of this patholo-
gy in children will diagnose it in the early stages before the onset of severe complications. It will also 
help clinicians in making a differential diagnosis between it and isolated forms of arrhythmias and 
conduction disorders and diseases of the digestive system, accompanied by GERD (gastroesopha-
geal reflux disease and chronic gastroduodenitis). This work is devoted to the study of these issues. 
The aim of the work was to improve the early diagnosis of cardiac arrhythmias and conduction 
in children with GER, by studying the prognostic significance of life history in this group of patients.
2. Materials and methods
We examined 56 children aged 8 to 18 years, mean age 14.93 ± 2.62 years, who were hos-
pitalized on the basis of the city cardiorheumatology department of «Children’s Clinical Hospital 
No. 24» of the Kharkiv City Council and dispensary supervision in «City children’s polyclinic 
No. 23» of the Kharkiv City Council in the period from September 2018 to July 2021. All examined 
children were divided into two alternative groups: Group I (main) was represented by 28 children 
with GERD in combination with cardiac arrhythmias and conduction, and Group II (control) – 
28 children with only GERD without cardiac arrhythmias and conduction.
The distribution by sex was homogeneous in both groups: in group I – the number of boys 
was 18 (64.3 ± 9.1) %, and girls – 10 (35.7 ± 9.1) % (χ2 = 0.571; p = 0.4497 > 0.05); in group II – 
12 (42.9 ± 9.4) % of boys and 16 (57.1 ± 9.4) % of girls, respectively (χ2 = 2.286; p = 0.1306 > 0.05).
During the study, the principles of the Declaration of Helsinki adopted by the General Assem-
bly of the World Medical Association (1964–2000) and the protocol of the Bioethics Commission of the 
Kharkiv Medical Academy of Postgraduate Education No. 4 dated 18.11.2021 were followed. Informed 
consent was obtained from all parents or guardians of the children who participated in the study.
Criteria for inclusion in the study included: 
1) the presence of GERD in combination with cardiac arrhythmias and conduction or only 
GERD without cardiac arrhythmias and conduction, 
2) the age of children from 8 to 18 years,
3) voluntary consent of parents or guardians to participate in the research.
Clinical trials were a survey of patients for the presence or absence of relevant complaints, 
which are characteristic of the studied pathology and their further detailing: to determine the na-
ture, frequency, severity, duration, and number of identified complaints.
Anamnestic studies included a thorough study of perinatal, hereditary and life and disease history.
The basis for confirming the presence of GERD was the results of esophagogastroduodenoscopy.
Arrhythmias in children were verified using data obtained during electrocardiographic ex-
amination and Holter daily ECG monitoring with the Poly-spectrum DM device.
Exclusion criteria were: congenital heart disease; acute inflammatory processes during 
the examination; condition after correction of congenital heart disease or radiofrequency catheter 
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ablation; severe somatic pathology in a state of decompensation and refusal of parents of children 
or guardians to participate in the study.
Statistical processing of the results was performed using a spreadsheet MS Office Excel (Mi-
crosoft Corporation, USA) and a statistical online calculator epitools (epitools.ausvet.com.au, 
Austria). The age of patients was estimated by determining the sample mean and its standard error. 
The prognostic significance of complaints was determined using a heterogeneous sequential 
Wald-Genkin procedure, by calculating prognostic factors (PF) and informativeness (I). The ho-
mogeneity of the groups by sex was checked on the basis of the criterion χ2 for one-dimensional 
frequency tables. All calculations were performed with a 95 % confidence level.
3. Results
The study of the prognostic significance of the anamnesis of patients’ lives established (Table 1), 
that its very high level was observed for the number of foci of chronic infection (I = 6.0) and the 
presence of frequent morbidity in a child under one year of age (I = 3.05). 
Table 1
Prognostic significance of life history of patients for the development of cardiac arrhythmias and conduction 
in children with GERD
Indicators Gradation of the indicator PF І




























Note: the sign (+) indicates the development of cardiac arrhythmias and conduction, and the sign (–) rejects the likelihood of 
their occurrence
High prognostic value was registered relative to the number of diseases transmitted by the 
child per year (I = 2.35), and moderate predictor properties are characteristic of chickenpox (I = 0.89) 
and the number of chronic diseases at present (I = 0.71).
The duration of breastfeeding showed low (I = 0.30) prognostic significance.
Transferred bacterial infections did not have predictor properties (I = 0.12).
In general, the prognostic significance of the patient’s life history was high (I̅ = 2.20).
4. Discussion
Although the analysis of the scientific literature did not reveal direct data on the impact on 
the occurrence of cardiac arrhythmias and conduction in children, we found predictors with very 
high (number of foci of chronic infection) and moderate prognostic value (chickenpox), but hypo-
thetically indirect data that may confirm their significant role in the formation of this pathology 
are scientific sources, which have proven high predictor properties in the development of heredi-
tary arrhythmias of such a clinical symptom as fever [19, 20]. Due to the fact that this symptom is 
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characteristic of the chickenpox clinic and can be accompanied by a chronic infection in the pre-
sence of a large number of its foci in the body. Regarding the information in the scientific literature 
on the prognostic significance of the absence of frequent morbidity of a child under one year of age, 
the number of diseases transmitted by a child per year and the number of chronic diseases currently 
for cardiac arrhythmias and conduction in children has not been found.
Also, no data were found on the predictor properties of life history in children with arrhyth-
mias and cardiac conduction disorders in combination with concomitant GERD.
The practical significance of the results of the study is to develop criteria for early diagnosis 
and differential diagnosis of arrhythmias and cardiac conduction disorders in combination with 
concomitant GERD and isolated forms of this pathology and diseases of the digestive system, 
accompanied by GERD. The use of these criteria does not require any additional investment. How-
ever, it will not only improve the diagnostic process, but also reduce the material costs for the treat-
ment of these pathologies, due to their course in milder forms; with a lower frequency of chronicity 
and the number of dangerous complications, especially the risk of sudden death.
Study limitations: a small sample of patients participated in the study.
Prospects for further research: conducting a study on a large sample of patients.
5. Conclusions 
1. It was found that in general the prognostic significance of the patient’s life history was 
high (I̅ = 2.20).
2. It is determined that in favour of the development of cardiac arrhythmias and conduc-
tion indicate: the number of foci of chronic infection ≥ 1–2; absence of frequent morbidity of 
a child under one year; the number of transferred diseases per year on average ≤ 5; presence in the 
anamnesis of the transferred chickenpox; the number of chronic diseases in the child at present ≤ 2 
and short-term (≤ 9 months) breastfeeding.
3. It is established that rejects probability of development of the considered pathology: ab-
sence of the centers of a chronic infection; the presence of frequent morbidity in children under 
one year; the number of transferred diseases per year ≥ 6, and chronic diseases at present ≥ 3; 
longer (≥ 9 months) breastfeeding and no history of chickenpox.
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